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1

1

D D

C C

B B

A A

M.2 KEY B(5G)

M.2 KEY M(SSD)

BE19000

BE19000

10G SFP

10G SFP

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

90R

90R

90R

90R

85R

85R

85R

85R

85R

85R

85R

85R

85R

85R

85R

85R

PCIe_VDDIO

DVDD1V8_SOC

DVDD1V8_SOC

USXGMII_0_SOC_TXP
USXGMII_0_SOC_TXN
USXGMII_0_SOC_RXP
USXGMII_0_SOC_RXN

USXGMII_1_SOC_TXP
USXGMII_1_SOC_TXN
USXGMII_1_SOC_RXP
USXGMII_1_SOC_RXN

SSUSB_P1_SOC_TXP
SSUSB_P1_SOC_TXN
SSUSB_P1_SOC_RXP
SSUSB_P1_SOC_RXN

USB_P0_SOC_DP
USB_P0_SOC_DM
USB_P1_SOC_DP
USB_P1_SOC_DM

PCIE_1L_0_LN0_SOC_TXp
PCIE_1L_0_LN0_SOC_TXn
PCIE_1L_0_LN0_SOC_RXp
PCIE_1L_0_LN0_SOC_RXn
PCIE_1L_0_PRESET_N

PCIE_1L_1_LN0_SOC_TXp
PCIE_1L_1_LN0_SOC_TXn
PCIE_1L_1_LN0_SOC_RXp
PCIE_1L_1_LN0_SOC_RXn

PCIE_1L_1_PRESET_N

PCIE_2L_0_LN0_SOC_TXp
PCIE_2L_0_LN0_SOC_TXn
PCIE_2L_0_LN0_SOC_RXp
PCIE_2L_0_LN0_SOC_RXn
PCIE_2L_0_LN1_SOC_TXp
PCIE_2L_0_LN1_SOC_TXn
PCIE_2L_0_LN1_SOC_RXp
PCIE_2L_0_LN1_SOC_RXn

PCIE_2L_0_PRESET_N

PCIE_2L_1_PRESET_N

PCIE_2L_1_LN0_SOC_TXp
PCIE_2L_1_LN0_SOC_TXn
PCIE_2L_1_LN0_SOC_RXp
PCIE_2L_1_LN0_SOC_RXn
PCIE_2L_1_LN1_SOC_TXp
PCIE_2L_1_LN1_SOC_TXn
PCIE_2L_1_LN1_SOC_RXp
PCIE_2L_1_LN1_SOC_RXn

PCIE_1L_0_CLKREQ_N
PCIE_1L_1_CLKREQ_N
PCIE_2L_0_CLKREQ_N
PCIE_2L_1_CLKREQ_N

PCIE_1L_0_WAKE_N
PCIE_1L_1_WAKE_N
PCIE_2L_0_WAKE_N
PCIE_2L_1_WAKE_N

MT7996_EINT_RESETB_V1P8

PCIE_2L_0_SOC_CKp
PCIE_2L_0_SOC_CKn

PCIE_2L_1_SOC_CKp
PCIE_2L_1_SOC_CKn

PCIE_1L_0_SOC_CKp
PCIE_1L_0_SOC_CKn

PCIE_1L_1_SOC_CKp
PCIE_1L_1_SOC_CKn
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RU37 0R R0201

SerDES IF

MT7988

U1A

PCIE30_1L_1_CLKREQ_N
AE28

PCIE30_2L_0_CLKREQ_N
AE30

PCIE30_1L_1_WAKE_N
AF28

PCIE30_2L_0_WAKE_N
AE29

AVDD33_USB_P1
P6

AVDD18_USB_P1
P7

CKM_PE4_PT3_CKP
K28

CKM_PE4_PT3_CKN
K29

PCIE_1L_1_LN0_TXP
Y24

PCIE_1L_1_LN0_TXN
Y25

PCIE_1L_1_LN0_RXP
W27

PCIE_1L_1_LN0_RXN
W26

PCIE30_1L_1_PRESET_N
AH30

CKM_PE4_PT0_CKP
H29

CKM_PE4_PT0_CKN
H28

PCIE_2L_0_LN0_TXP
R27

PCIE_2L_0_LN0_TXN
R26

PCIE_2L_0_LN0_RXP
T25

PCIE_2L_0_LN0_RXN
T24

PCIE_2L_0_LN1_TXP
N31

PCIE_2L_0_LN1_TXN
N30

PCIE_2L_0_LN1_RXP
P29

PCIE_2L_0_LN1_RXN
P28

PCIE30_2L_0_PRESET_N
AH29

AVDD09_CKM_PE4
L31 AVDD18_CKM_PE4
L30

AVDD09_USXGMII_1
M20

AVDD12_USXGMII_1
F24

AVDD18_USXGMII_1
G24

AVDD09_PCIE_1L_1
Y21

AVDD09_PCIE_2L_0
T21

AVDD12_PCIE_1L_1
W22

AVDD12_PCIE_2L_0
U20

AVDD18_PCIE_1L_1
V22

AVDD18_PCIE_2L_0
U21

AVDD18_SSUSB
P8 AVDD09_SSUSB
P9

USXGMII_1_TXP
B26

USXGMII_1_TXN
A26

USXGMII_1_RXP
C25

USXGMII_1_RXN
D25

USXGMII_PLL_TP
C31

USXGMII_PLL_TN
C30

SSUSB_TXP
N2

SSUSB_TXN
N1

SSUSB_RXP
P4

SSUSB_RXN
P3

USB_DP_P1
R2

USB_DM_P1
R1

CKM_PE4_PT2_CKP
J27

CKM_PE4_PT2_CKN
J26

CKM_PE4_PT1_CKN
J30CKM_PE4_PT1_CKP
J31

PCIE_2L_1_LN1_RXP
T28

PCIE_2L_1_LN1_RXN
T29

PCIE_2L_1_LN1_TXP
R30

PCIE_2L_1_LN1_TXN
R31

PCIE_2L_1_LN0_TXN
W30PCIE_2L_1_LN0_TXP
W31

PCIE_2L_1_LN0_RXN
V28PCIE_2L_1_LN0_RXP
V29

PCIE30_1L_0_PRESET_N
AH28

PCIE30_2L_1_PRESET_N
AG30

PCIE30_1L_0_CLKREQ_N
AG28

PCIE30_1L_0_WAKE_N
AF29

PCIE_1L_0_LN0_TXP
AA30

PCIE_1L_0_LN0_TXN
AA31

PCIE30_2L_1_CLKREQ_N
AD30

PCIE30_2L_1_WAKE_N
AD31

PCIE_1L_0_LN0_RXP
Y28

PCIE_1L_0_LN0_RXN
Y29

AVDD09_PCIE_1L_0
Y22

AVDD12_PCIE_1L_0
AA22

AVDD12_PCIE_2L_1
V21

AVDD18_PCIE_2L_1
U22

AVDD18_PCIE_1L_0
W21

AVDD09_PCIE_2L_1
T20

AVDD18_USB_P0
AC28

AVDD33_USB_P0
AC29

AVDD12_USXGMII_PLL
C29

AVDD18_USXGMII_0
G26

AVDD09_USXGMII_0
N20

AVDD12_USXGMII_0
F26

USXGMII_PLL_REFCK
D29

USXGMII_0_TXP
A28

USXGMII_0_TXN
B28

USXGMII_0_RXP
D27

USXGMII_0_RXN
C27

USB_DP_P0
AC30

USB_DM_P0
AC31

AVDD09_USXGMII_PLL
B30

TP15

RU36 0R R0201

RU35 49R9 R0201

RU43 49R9 R0201

R19 10K R0402

R15 10K R0402

R17 10K R0402

RU34 49R9 R0201

R21 10K R0402

RU45 0R R0201

R13 10K R0402

RU44 0R R0201

R11 10K R0402

RU42 49R9 R0201

RU39 49R9 R0201

RU33 0R R0201
RU32 0R R0201

TP14

RU41 0R R0201

R23 NC R0402

R20 10K R0402

R16 10K R0402

RU38 49R9 R0201

R18 10K R0402

R22 10K R0402

R14 10K R0402

RU47 49R9 R0201

TP13

RU46 49R9 R0201

R12 10K R0402

RU40 0R R0201

SSUSB_SOC_TXP
SSUSB_SOC_TXN

SSUSB_SOC_RXN
SSUSB_SOC_RXP

PCIE_1L_0_LN0_SOC_TXp/SSUSB_P0_TXp
PCIE_1L_0_LN0_SOC_TXn/SSUSB_P0_TXn
PCIE_1L_0_LN0_SOC_RXp/SSUSB_P0_RXp
PCIE_1L_0_LN0_SOC_RXn/SSUSB_P0_RXn

CKM_PE4_PT2_CKP
CKM_PE4_PT2_CKN

GPIO74_PCIE30_1L_0_PRESET_N

PCIE_2L_1_LN0_TXN
PCIE_2L_1_LN0_TXP

PCIE_2L_1_LN0_RXP
PCIE_2L_1_LN0_RXN
PCIE_2L_1_LN1_TXP
PCIE_2L_1_LN1_TXN
PCIE_2L_1_LN1_RXP
PCIE_2L_1_LN1_RXN

CKM_PE4_PT1_CKP
CKM_PE4_PT1_CKN

GPIO73_PCIE30_2L_1_PRESET_N

PCIE_2L_0_LN0_TXP
PCIE_2L_0_LN0_TXN
PCIE_2L_0_LN0_RXP
PCIE_2L_0_LN0_RXN
PCIE_2L_0_LN1_TXP
PCIE_2L_0_LN1_TXN
PCIE_2L_0_LN1_RXP
PCIE_2L_0_LN1_RXN

CKM_PE4_PT0_CKP
CKM_PE4_PT0_CKN

GPIO19_PCIE30_2L_0_PRESET_N

PCIE_1L_1_LN0_TXP
PCIE_1L_1_LN0_TXN
PCIE_1L_1_LN0_RXP
PCIE_1L_1_LN0_RXN

CKM_PE4_PT3_CKP
CKM_PE4_PT3_CKN

USB_P0_SOC_DP
USB_P0_SOC_DM

USB_P1_SOC_DM
USB_P1_SOC_DP

USXGMII_PLL_TN
USXGMII_PLL_TP

USXGMII_PLL_REFCK

GPIO10_PCIE30_1L_1_CLKREQ_N
GPIO78_PCIE30_1L_0_CLKREQ_N

GPIO8_PCIE30_2L_0_CLKREQ_N
GPIO76_PCIE30_2L_1_CLKREQ_N

GPIO9_PCIE30_1L_1_WAKE_N
GPIO77_PCIE30_1L_0_WAKE_N

GPIO7_PCIE30_2L_0_WAKE_N
GPIO75_PCIE30_2L_1_WAKE_N

AVDD09_SSUSB
AVDD18_SSUSB

AVDD33_USB_P0

AVDD18_USB_P0

AVDD09_PCIE
AVDD18_PCIE

AVDD12_PCIE_1L_0

AVDD18_PCIE_1L_0

GPIO20_PCIE30_1L_1_PRESET_N

AVDD12_PCIE_1L_1
AVDD12_PCIE_2L_0
AVDD12_PCIE_2L_1

AVDD18_PCIE_1L_1
AVDD18_PCIE_2L_0
AVDD18_PCIE_2L_1

AVDD09_PCIE_1L_0
AVDD09_PCIE_1L_1
AVDD09_PCIE_2L_0
AVDD09_PCIE_2L_1

AVDD09_USXGMII_PLL

USXGMII_1_SOC_TXP
USXGMII_1_SOC_TXN
USXGMII_1_SOC_RXP
USXGMII_1_SOC_RXN

AVDD18_USXGMII

AVDD12_USXGMII

AVDD09_USXGMII

AVDD12_USXGMII_PLL

USXGMII_0_SOC_TXP
USXGMII_0_SOC_TXN
USXGMII_0_SOC_RXP
USXGMII_0_SOC_RXN

AVDD18_USB_P1

AVDD33_USB_P1
CKM_PE4_PT0_CKP
CKM_PE4_PT0_CKN

CKM_PE4_PT1_CKP
CKM_PE4_PT1_CKN

CKM_PE4_PT2_CKP
CKM_PE4_PT2_CKN

CKM_PE4_PT3_CKP
CKM_PE4_PT3_CKN

GPIO74_PCIE30_1L_0_PRESET_N
GPIO20_PCIE30_1L_1_PRESET_N
GPIO19_PCIE30_2L_0_PRESET_N
GPIO73_PCIE30_2L_1_PRESET_N

GPIO78_PCIE30_1L_0_CLKREQ_N
GPIO10_PCIE30_1L_1_CLKREQ_N
GPIO8_PCIE30_2L_0_CLKREQ_N
GPIO76_PCIE30_2L_1_CLKREQ_N

GPIO77_PCIE30_1L_0_WAKE_N
GPIO9_PCIE30_1L_1_WAKE_N
GPIO7_PCIE30_2L_0_WAKE_N
GPIO75_PCIE30_2L_1_WAKE_N

GPIO7_PCIE30_2L_0_WAKE_N
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SPI0 to SPIM-NAND/SNFI-NAND Flash

SPIM-NAND  //ECC Free NAND

WPS / Factory 
Reset
Circuit

PD/I

PU/OH
PU/OH&OL

Micro SD

0: By XTAL

11:  SNAND(SNFI)==>SD(SPI0)

Boot Sequence

1: By Oscillator

Description

(LED_D, LED_C)

Pin Name

LED_A Ref. CLK Source

1: DDRx16bx1
0: DDRx16bx2DDR Type

00:  SPI-NOR (SPI2)

LED_B

01:  SNAND(SPI_M)==>SD(SPI0)

Boot Strapping

Boot mode
10:  eMMC

SW3_A
NAND:01 High

Jumper setting SW3_B
Low
HigheMMC:10 Low
HighSD  :11 High

PD/OL-OH
PD/OL-OH
PD/OL-OH
PD/OL-OH
PD/OL-OH

PU/H
PU/OH&OL

PD/OL-OH

PU/I

PD/I
PD/I

PU/I
PU/I

PU/I
PU/I

PU/I
PU/I

PD/OL
PD/OL

PU/I
PU/I

PU/OH
PD/I
PD/OL
PD/OL

PU/OH
PD/I
PD/OL
PD/OL

PU/OH
PD/I
PD/OL
PD/OL

PU/I
PU/I

PD/OH
PD/OL

PD/I
PD/OL
PD/OL

PD/OL
PD/I
PD/I
PD/I
PD/I

PD/OL-OH
PD/OL-OH

PU/I

PU/I

PU/I

PU/OH

PU/OH

PU/OH

PU/I

PU/I

PU/OH

PU/OH

/SFP1_Rate_SEL
/FAN PWM

/SPI Flash

/26GPIO

/SD Card

/26GPIO

/PMIC

/26GPIO

/SD Card Det

/Debug

/26GPIO
/SFP1_MOD_DEF0
/SFP2_MOD_DEF0

/SFP2_TX_Fault
/SFP2_TX_Disable

/SFP2_RateSel
/SFP2_LOS

/26GPIO

/26GPIO
/SFP1_LOS

/I2C Switch

/mPCIe 4G Volate SEL

/mPCIe 12V PWR Down

/PMIC

/SFP1_TX_Fault
/SFP1_TX_Disable

/Boot Strap
  +ETH LEDs

/LEDG+EEPROM_WP
/LEDB(Default)
 +USB/SATA PWR EN (Option)

/WPS Button(Default)

Option

W25N02KVZEIR

3.3VD 3.3VD

3.3VD

DVDD1V8_SOC

VCC-FAN

+5VD
+12VD

AVDD18

3.3VD +5VD

3.3VD

VCC_RTC

3.3VD

3.3VD

3.3VD

VCC_RTC

3.3VD SD_VDD

3.3VD

3.3VD

3.3VD

3.3VD

3.3VD

DVDD1V8_SOC

3.3VD
3.3VD

3.3VD
3.3VD

3.3VD
3.3VD

AVDD18

3.3VD VCC-FAN

3.3VD

3.3VD

PMIC_I2C_SCL
PMIC_I2C_SDA

32KOUT_GNSS
32KOUT_SSD

I2C_SCL_KEYM

I2C_SDA_KEYM

GPIO64_LED_A

GPIO12_WATCHDOG

GPIO5_SMI_0_MDC
GPIO6_SMI_0_MDIO

GPIO65_LED_B
GPIO66_LED_C
GPIO67_LED_D
GPIO68_LED_E

GPIO54

GPIO83_UART1_RTS
GPIO82_UART1_CTS

I2C_SCL_KEYM
I2C_SDA_KEYM

GPIO79_V1P8_VBUS_P1GPIO79_V1P8_VBUS_P0

GPIO4_WiFi_12V_PDN

GPIO70_GPIO_C
PMIC_INT

GPIO69_GPIO_B

GPIO12_WATCHDOG

GPIO79_V1P8_VBUS_P0
GPIO79_V1P8_VBUS_P1

GPIO71_I2C_2_SCL
GPIO72_I2C_2_SDA

GPIO21_PWMD1

GPIO1_UART2_TXD
GPIO0_UART2_RXD
GPIO2_UART2_CTS
GPIO3_UART2_RTS

GPIO79_V1P8_VBUS_P0

GPIO13_V1P8

GPIO6_SMI_0_MDIO
GPIO5_SMI_0_MDC

GPIO14_V1P8

SW3_A
SW3_B

GPIO6_SMI_0_MDIO

USB_P0_SOC_DM
USB_P0_SOC_DP
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R72 0R

R66 100K-1%

LED1
LED-SIDE-G
LED1206-SIDE-G

R35 1K5 R0402

X2
32.768KHz,9pF,20ppm

CRYS-SMD-3215

1
2

R355 1K5 R0402

b
c

e

Q1
MMBT3904
SOT23

1

2
3

C12 12pF C0402

C7
10uF/25v

C0603

R59 22R

MT7988

U1D

SPI0_CLK
U4

SPI0_CSB
V7

SPI0_HOLD
Y3

SPI0_MISO
V6

SPI0_MOSI
V5

SPI0_WP
Y2

SPI1_CLK
U3

SPI1_CSB
V2

SPI1_MISO
U2

SPI1_MOSI
U1

SPI2_CLK
T4

SPI2_CSB
U7

SPI2_HOLD
W3

SPI2_MISO
U6

SPI2_MOSI
U5

SPI2_WP
W2

WATCHDOG
C3

SYSRSTB
AG3

TESTMODE
AG2

BG_OUT
F20

USB_DRV_VBUS_P1
D6

GPIO_RESET
D4

GPIO_WPS
D5

JTAG_JTDI
E3JTAG_JTDO
D1

JTAG_JTMS
D2

JTAG_JTRST_N
D3

UART0_TXD
G4

UART0_RXD
F4

UART2_TXD
C20

UART2_RXD
D20

UART2_CTS
F21

UART2_RTS
E21

I2C_1_SCL
D22

I2C_1_SDA
E22

PMIC_I2C_SCL
F22

PMIC_I2C_SDA
G22

PWMD0
B2

PWMD1
V3

SMI_0_MDC
C21

SMI_0_MDIO
D21

GPIO_A
A22

GPIO_P
C2

LED_A
E5

LED_B
E4

LED_C
E6

LED_D
E7

LED_E
F6

PWRGD_TRIM
W9

PCM_MCK_I2S_MCLK
AE3 PCM_DTX_I2S_DOUT
AE2 PCM_DRX_I2S_DIN
AF3

PCM_CLK_I2S_BCLK
AF2 PCM_FS_I2S_LRCK
AF1

JTAG_JTCLK
C1

I2C_2_SCL
A23

I2C_2_SDA
B23

UART1_RTS
F3 UART1_CTS
F5 UART1_RXD
G5 UART1_TXD
G6

GPIO_B
B22

GPIO_C
B21

USB_DRV_VBUS_P0
AG29

RSTB
E20

R372 0R R0201

R
B1

10
0K

R
58

10
K

TX

RX

GND

CON1

SIP1x3-UART
SIP1x3-UART

1
1

2
2

3
3

R
54

10
K

CU138 1uF-X7R C0402

R
57

10
K

R
55

10
K

R324 4K7 R0402

R30 NC R0603

R46 2K2-1%
R0402

G
S DN

Q3
CJ2102
SOT-323

1

2 3
R73 22R

R
56

10
K

R370 0R

R323 4K7 R0402

R36
4K7
R0402

RB12 NC

A B
ON

SW3
SW-CFG-DIPx2
SW-CFG-DIPx2

1 3
42

C8
10uF

C0402

TP16

R358
10K
R0402

R61 22R

ES
D

2

ES
D

53
41

N
_0

.3
5p

F

R322 4K7 R0402

R70 0R

RB5 4K7

R34
NC
R0402

R
53

10
K

R60
1K-1%
R0402

R44 4K7

PWM

CN1
PH-3AK

PH-3AK-PIN1L

1
1

2
2

3
3

R357
10K
R0402

R26
20K-1%
R0402

R321 4K7 R0402

RTC

CN3
BTW-2AWT

VCC
1

GND
2

PGD
3

PGD
4

R
B1

0
4K

7

R65 22R

R319 0R R0402

R63 22R

R43 22R

R45 2K2-1%
R0402

C11 47uF C0805

ES
D

1

ES
D

53
41

N
_0

.3
5p

F

R320 4K7 R0402

R41 4K7

SW2

B3F-3120
TS-038

1 2

3 4

D4
B5819WS
SOD323

R
B2

10
0K

R62 22R

R74 22R

R47
10K
R0402

R37
20K-1%
R0402

R373 0R R0201

R68 0R

R32 0R R0603

R24
4K7
R0402

LED3
LED-SIDE-R
LED1206-SIDE-R

R69 4K7

R67 22R

26PIN HEADER

CON2
HEADER-DIP2x13-254-MALE
HEADER-DIP2x13-254-MALE-TOP

3.3V
1

SDA
3

SCL
5

PWM
7

GND
9

UART1-TXD
11

UART1-RXD
13

5.0V
2

5.0V
4

GND
6

UART0-TX
8

UART0-RX
10

PCM-BITCLK
12

GND
14

PCM-FS
15

3.3V
17

SPI-MOSI
19

SPI-MISO
21

SPI-CLK
23

GND
25

UART0-RTS
16

UART0-CTS
18

GND
20

PCM-TX
22

SPI-CE0
24

PCM-RX/SPI-CE1
26

U4
AT8563S  //SPL8563M  //PCF8563TS

MSOP8-PH065Z3x5

OSCI
1

OSCO
2

INT
3

VSS
4

SDA
5

SCL
6

CLKOUT
7

VDD
8

R42
2K2-1%
R0402

R64 100K

R
B9

4K
7

CON3
NC

DM
1

DP
2

R29 1K-1% R0402

R48
47K-1%
R0402

U3

W25N01GVZEIG //GD5F1GQ5UEYIGR
WSON8E-PH127Z8x6

CS
1

DO(IO1)
2

WP(IO2)
3

GND
4

DI(IO0)
5CLK
6HOLD(IO3)
7VCC
8

PGND
9

R376 NC R0402

CU137

4.7uF
C0402

R52 0R
R0402

b
c

e

Q2
MMBT3904
SOT23

1

2
3

SW1

B3F-3120
TS-038

1 2

3 4

RB4 4K7

R38
2K2-1%
R0402

C10 12pF C0402

R40 0R

R75 2K2-1%

C9
104

C0402

RB11 NC

R28 1K-1% R0402

R49
47K-1%
R0402

R39 4K7

TP17

R71 22R

R318 NC R0402

U5
P24C02A-TSH-MIR  //AT24C02D-XHM-T

MSOP8-PH065Z3x5

A0
1

A1
2

A2
3

GND
4

SDA
5SCL
6WP
7VCC
8

CN2
TF-09P-H1.85
microsd-9p-a

DAT2
1

DAT3/CD
2

CMD
3

VDD
4

CLK
5

VSS
6

DAT0
7

DAT1
8

CD
9

GND1
10GND2
11GND3
12GND4
13

R33 1K-1% R0402

D16 1N4148WS
SOD323

LED2
LED-SIDE-B
LED1206-SIDE-B

G
S DN

Q32
CJ2102
SOT-323

1

2 3

D1
B5819WS
SOD323

R31 1K-1% R0402

GPIO57_PWMD0
GPIO21_PWMD1

GPIO59_JTAG_JTDO/UART1_TX/UART2_TX
GPIO24_SPI0_CSB GPIO58_JTAG_JTDI/UART1_RX/UART2_RX
GPIO25_SPI0_MISO GPIO60_JTAG_JTMS/UART1_CTS/UART2_CTS
GPIO26_SPI0_MOSI GPIO61_JTAG_JTCLK/UART1_RTS/UART2_RTS
GPIO27_SPI0_CLK GPIO62_JTAG_JTRST_N/PWM6
GPIO22_SPI0_WP
GPIO23_SPI0_HOLD

GPIO15_PMIC_I2C_0_SCL
GPIO28_SPI1_CSB GPIO16_PMIC_I2C_0_SDA
GPIO29_SPI1_MISO
GPIO30_SPI1_MOSI GPIO17_I2C_1_SCL
GPIO31_SPI1_CLK GPIO18_I2C_1_SDA

GPIO35_SPI2_CSB/SDXC_DATA0 GPIO71_I2C_2_SCL
GPIO34_SPI2_MISO/SDXC_DATA1 GPIO72_I2C_2_SDA
GPIO33_SPI2_MOSI/SDXC_DATA2
GPIO32_SPI2_CLK/SDXC_DATA3
GPIO37_SPI2_WP/SDXC_CLK GPIO5_SMI_0_MDC/I2C0_SCL/I2C1_SCL
GPIO36_SPI2_HOLD/SDXC_CMD GPIO6_SMI_0_MDIO/I2C0_SDA/I2C1_SDA

SYSRSTB_MT7988
RSTB_MT7988 GPIO13_V1P8_GPIO_RESET

GPIO14_V1P8_GPIO_WPS
BG_OUT

TESTMODE
GPIO4_GPIO_A

GPIO56_UART0_TXD GPIO69_GPIO_B/SMI_MDC
GPIO55_UART0_RXD GPIO70_GPIO_C/SMI_MDIO

GPIO11_GPIO_P
GPIO81_UART1_TXD
GPIO80_UART1_RXD
GPIO82_UART1_CTS
GPIO83_UART1_RTS GPIO64_LED_A

GPIO65_LED_B
GPIO1_UART2_TXD GPIO66_LED_C
GPIO0_UART2_RXD GPIO67_LED_D
GPIO2_UART2_CTS GPIO68_LED_E
GPIO3_UART2_RTS

GPIO52_PCM_DRX_I2S_DIN PWRGD_TRIM
GPIO53_PCM_DTX_I2S_DOUT
GPIO54_PCM_MCK_I2S_MCLK
GPIO50_PCM_FS_I2S_LRCK GPIO79_V1P8_USB_DRV_VBUS_P0
GPIO51_PCM_CLK_I2S_BCLK GPIO63_V1P8_USB_DRV_VBUS_P1

GPIO24_SPI0_CSB SPI0-CS
GPIO25_SPI0_MISO GPIO23_SPI0_HOLD
GPIO22_SPI0_WP

GPIO26_SPI0_MOSI

GPIO14_V1P8_GPIO_WPS

FAN_PWMD

SYSRSTB_MT7988

GPIO28_SPI1_CSB
GPIO29_SPI1_MISO
GPIO30_SPI1_MOSI

GPIO31_SPI1_CLK
GPIO52_PCM_DRX_I2S_DIN

GPIO53_PCM_DTX_I2S_DOUT

GPIO50_PCM_FS_I2S_LRCK

GPIO51_PCM_CLK_I2S_BCLK

GPIO17_I2C_1_SCL
GPIO18_I2C_1_SDA

GPIO81_UART1_TXD
GPIO80_UART1_RXD

RTCIC_32KOUT

RTC_INT RTC_SCL_1

RTC_SDA_1

GPIO33_SPI2_MOSI/SDXC_DATA2
GPIO32_SPI2_CLK/SDXC_DATA3
GPIO36_SPI2_HOLD/SDXC_CMD

SD_VDD
GPIO37_SPI2_WP/SDXC_CLK SD_CLK#

GPIO35_SPI2_CSB/SDXC_DATA0
GPIO34_SPI2_MISO/SDXC_DATA1 SD_D1#

SD_D0#

SD_CMD#
SD_D3#
SD_D2#

SD_CD#

EEPROM_#WP EEPROM_WP
EEPROM_#SCL
EEPROM_#SDA

GPIO64_LED_A
GPIO65_LED_B

GPIO27_SPI0_CLK

GPIO59_JTAG_JTDO/UART1_TX/UART2_TX
GPIO58_JTAG_JTDI/UART1_RX/UART2_RX

GPIO61_JTAG_JTCLK/UART1_RTS/UART2_RTS
GPIO60_JTAG_JTMS/UART1_CTS/UART2_CTS

GPIO62_JTAG_JTRST_N/PWM6

GPIO56_UART0_TXD

GPIO55_UART0_RXD

EEPROM_WP

GPIO13_V1P8_GPIO_RESET

GPIO18_I2C_1_SDA
GPIO17_I2C_1_SCL

GPIO71_I2C_2_SCL
GPIO72_I2C_2_SDA

GPIO6_SMI_0_MDIO
GPIO5_SMI_0_MDC

TESTMODE
GPIO57_PWMD0

GPIO67_LED_D
GPIO66_LED_C

GPIO59_JTAG_JTDO/UART1_TX/UART2_TX
GPIO58_JTAG_JTDI/UART1_RX/UART2_RX
GPIO60_JTAG_JTMS/UART1_CTS/UART2_CTS
GPIO61_JTAG_JTCLK/UART1_RTS/UART2_RTS
GPIO62_JTAG_JTRST_N/PWM6

USB_P0_CON_DM
USB_P0_CON_DP
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

1.2 x (1+64.9K/20K) = 5.09V

0.8 x (1+12.4K/10K) = 1.8V

12A

VFB_LDO=0.8V

VFB1=1.2V

VFB4=0.6V

0.9V/0.6A

Ra

Vout=0.8*(1+Ra/Rb)

DVDD1V8_SOC

Rb

1.8VD

Rb

Ra

Vout=0.8*(1+Ra/Rb)

1.2V/0.6A

3.3V/8A

DCIN：12~24V

8~27V

Ra

RL

Rb

Vout=Vfb*(1+RH/RL)

Ca

RH

TypeC PD：20V

0.6~1.4V
0.85V(default)

0.6~1.4V
0.85V(default)

VCC=5V

USB2_0_TypeC_6PIN_C668623

+12VD

+12VD

+5VD

3.3VD

3.3VD

+5VD

DVDD1V8_SOC

3.3VD

3.3VD

+5VD

DVDD_CORE

+12VD

DVDD_PROC

DVDD1V8_SOC

AVDD18

3.3VD

3.3VD AVDD09

3.3VD AVDD12

TCIN_20V

3.3VD
+12VD

TCIN_20V

DCIN_12V

+12VD

+12VD

+12VD

DVDD_CORE_FB

DVDD_CORE_GND_FB

DVDD_PROC_FB

SYSRSTB_MT7988_V1P8

PMIC_I2C_SCL
PMIC_I2C_SDA

PMIC_INT

SYSRSTB_MT7988_V1P8
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CM06_PMIC_MT6682A

BPI-R4_MT7988+DDR4x16bx2

CP61 NC C0402

R77
100K
R0402

2.5/5.5V 300mA

>1.2V 0.8V

SGM2032

Rb=20K
Ra:
1.2V:10K
1.5V:18K
1.8V:25K5
2.8V:51K
3.3V:63K4

-40/85℃

UP4
AP7366-W5-7

SOT23-5

VIN
1

GND
2

EN
3

ADJ
4

VOUT
5

RP27 0R
R0402

RP12 NC

RP11

2M7

TP24

-40/85℃

3.6V

CFG1
6K8：9V
24K：12V
56K：15V
NC： 20V

U7 CH224K

SSOP10E-6_0X5_0P1_0

VDD
1

CFG2
2

CFG3
3

DP
4 DM
5

CC2
6 CC1
7

VBUS
8

CFG1
9

PG
10

GND
11

G
SD

P
Vg
s<
0

Q5 AONR21357
DFN8E_PH065Z3X3

1
2
3

4

5
6
7
8
9

CP36
3.3nF/50V
C0402

D9
MM3Z3V3T1G
1 2

CP13

10uF/25V
C0603

CP66

22uF/10V
C0603

R94 NC\5K1-1%

CP83

22uF/10V
C0603

RP29 0R R0402

4.5-26V

1.3~4.5V
600K,PD

>25mil

3.6V MP8756

0.6V

-40/+125℃

700KHz,6A

UP3 MP8759GD

QFN12-2x3mm

PG
3

VIN
1

PGND
2

MODE
6

VOUT
5

NC
4

SW
7

BST
8

VCC
9

AGND
10

FB
11

EN
12

R300
47K-1%
R0402

RP22
10K-1%

CP23
47uF
C0805

RP49 33K2-1% R0402

R86 NC\10K-1% R0402

RP39 10K R0402

CP54

22uF/10V
C0603

CP68

22uF/10V
C0603

CP78

22uF/10V
C0603

CP86
10uF
C0402

CP81

22uF/10V
C0603

CP42 10uF C0402

CP55

22uF/10V
C0603

CP70

22uF/10V
C0603

RP18 43K2-1%

D6
MM3Z4V3T1G
1 2

CP35 10uF/25V C0603

CP72

104
C0402

CP64

22uF/10V
C0603

CP30

22uF/10V
C0603

RP14 NC

ESD4 NC\PESD24VL1BA
SOD323

C166
10uF/25V
C0603

CP31

22uF/10V
C0603

CP15

10uF/25V
C0603

CP57 104 C0402

RP8 0R
R0402

CP56

22uF/10V
C0603

CP18

104/25V
C0402

CP38 1uF

CP33

22uF/10V
C0603

CP58 10uF C0402

RP41
10K
R0402

CP74

47uF
C0805

CP60 104

CP29

22uF/10V
C0603

RP40
10K-1%
R0402

CP62

NC\1uF
C0402

RP10 20K-1% R0402

R80 0R
R0402

CP92

104
C0402

CP76

47uF
C0805

RP34 20K-1%

RP23 20K-1% R0402

CP77
NC
C0402

R78 2K2-1%
R0402

L13
SMCM7060-101T
CM7060
1 4
2 3

CP53 10uF C0402

RP37 20K-1% R0402

TP23

C13
104
C0402

ES
D

3

N
C

\P
ES

D
24

VL
1B

A

SO
D

32
3

RP43
4K7
R0402

RP9 1R-1%

CP46

22uF/10V
C0603

CP32

22uF/10V
C0603

G
S

D

N

Vgs>0

QP2
AON7422G

DFN8E_PH065Z3X3
4

2
8

13
5 6 7 9

RP21
10K

R379 100R
R0402

RP36 20K-1% R0402

RP28 0R
R0603

RP25 64K9-1% R0402

CN4
DC-042
DC-042

1

3 4 5 6 2

TP21

CP48

22uF/10V
C0603

R79
100K
R0402

CP25 NC

CP21 104/25V

R84 NC
R0402

CN5
USB2_0_TypeC_6PIN_ZL-U01-066802

USB2_0_TypeC_6PIN

GND
B12

VBUS
B9

CC1
A5

CC2
B5

VBUS
A9

GND
A12

EP
1

EP
2

EP
3

EP
4

CP17

10uF/25V
C0603

CP9 10uF C0402

CP59
10uF
C0402

CP22
47uF
C0805

CP14

10uF/25V
C0603

L3
TMPA0603S-3R3MN-D

IND-MWSA0603S

RP20 9K53-1%

D3 NC\B5819WS
SOD323

RP48 NC R0402

CP49

22uF/10V
C0603

CP67

22uF/10V
C0603

TP25

CP24 NC

D13
MM3Z10VT1G
SOD323

CP34

104
C0402

CP88 NC C0402

CP12

10uF/25V
C0603

R299
100K
R0402

CP28 10uF/25V C0603

CP50

22uF/10V
C0603

CP69

22uF/10V
C0603

CP45 104 C0402

RP19
NC

RP35 0R
R0603

CP93 4.7uF C0402

CP44 10uF C0402

TP20

RP33
2K49-1%

CP82

22uF/10V
C0603

TP22

RP15
1R-1%
R0402

D17 SS54
SMC

2.5/5.5V 300mA

>1.2V 0.8V

SGM2032

Rb=20K
Ra:
1.2V:10K
1.5V:18K
1.8V:25K5
2.8V:51K
3.3V:63K4

-40/85℃

UP5
AP7366-W5-7

SOT23-5

VIN
1

GND
2

EN
3

ADJ
4

VOUT
5

L6
TMPC0402HP-1R0MG-Z02

IND0402S

QP1

AON7934
DFN10E_DUAL_PH065Z3x3

UG
1

D
1

2

D
2

3

S1/D2
10

LG
8

D
3

4
S

1
5

S
2

6

S
3

7

D
4

9

CP51

22uF/10V
C0603

CP71

22uF/10V
C0603

TP18

CP63

22uF/10V
C0603

L5
TMPA0603S-R47MN-D

IND-MWSA0603S

G
S

D

N
Q39
CJ2102
SOT-3231

2
3

RP31 20K-1% R0402

G
SD N

Vg
s>
0

Q28
AON7422G
DFN8E_PH065Z3X34

2
8 1

3
5
6
7

9

RP26
NC
R0402

RP44 10K R0402

CP40 104 C0402

CP10 104/25V
C0402

CP37 104/25V C0402

CP39 10uF C0402

CP19 10uF/25V
C0603

G
S

D

N
Q40
CJ2102
SOT-3231

2
3

RP47 0R R0402

CP89

NC
C0402

RP24 20K-1%

CP73

47uF
C0805

R81
100K
R0402

CP52

104
C0402

CP65

22uF/10V
C0603

CP26

22uF/10V
C0603

RP13 100K R0402

CP90

10uF
C0402

CP91

4.7uF
C0402

CP75

47uF
C0805

MT6682A

Buck1

Buck2
3.5A

Buck3
6A

Buck4
3A

LDO
600mA

U6 MT6682A

QFN40E-PH04Z5X5

VCC
33

VDET
32

VIN1
29

VIN2
9

VIN3
23

VIN_LDO
40

FB1
30

VSEN2
13

RGND2
14

VSEN3
15

FB4
3

NC
22

VIN3
24

VIN4
8

VIN1_OK
12

SOC_REST
37

INT#
16

MUTE_OUT#
1

VCAP
35

ENTRIP
31

BOOT1
28

UGATE1
27

PHASE1
26

LGATE1
25

LX2
10

LX2
11

LX3
18

LX3
19

LX3
20

LX3
21

LG3
17

LX4
6

LX4
7

VLDO
5

FB_LDO
4

MUTE_IN
2

EN_CTRL
36

SCL
38

SDA
39

PGND
41

AGND
34

R378
100K
R0402

RP30 10K-1% R0402

L2 MWSA0503S-1R0MT
IND0503S

RP16 NC

CP84 10uF

CP16

10uF/25V
C0603

CN6
VH-B2P-DIP-396
VH-B2P

GND
2

VCC
1

RP42
4K7
R0402

CP87 104

RP38
12K4-1%
R0402

C15 104/25V C0402

TP19

CP85 NC C0402

CP47

22uF/10V
C0603

RP46 0R R0402

b
c

e

Q7
MMBT3906
SOT23

1

2
3

CP79

22uF/10V
C0603

CP41 10uF C0402

R87 0R R0402

CP20
47uF
C0805

RP45 0R R0402

R76
22R
R0402

CP27

22uF/10V
C0603

R95 NC\5K1-1%

L4
TMPA0603S-R68MN-D

IND-MWSA0603S

R83 1K-1% R0402

CP11

10uF/25V
C0603

CP80

104
C0402

RP17 NC\100K

RP32
10K

CP43 104 C0402

D7
MM3Z24VT1G
SOD323

G
S D

P
Vgs<0

Q6 AONR21357
DFN8E_PH065Z3X3

1
2
3

4

5
6
7
8
9

UGATE1

LGATE1

PHASE1

PMIC-I2C_SDA
PMIC-I2C_SCL

ENTRIP

PMIC-INT

SW_BUCK3

SW_BUCK2

Buck3_ACFB

Buck3_ACFB

DVDD_CORE_FB

DVDD_CORE_GND_FB

PMIC_AGND

MUTE_OUT

VFB_BUCK1

VFB_BUCK4

EN_CTRL

PMIC_SOC_REST

VIIN1_OK

MUTE_IN

VCAP

SW_BUCK4

TC-VBUS

TC-CC1
TC-CC2

V3P3EN

TCIN_20V

DC12V_OFF

TC-CC1

GND3

GND3

TC-CC2
TC-VBUS

TC-CC1

TC-CC2

GND1

DCIN1 DCIN2

GND2

GND1

V3P3EN
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WAN,SFP 10G,AQR113C

0:

0:
1:

LAN,SFP 10G,AQR113C,Colay 2.5G PHY

1:
0:

0:

USB 3.2

3.3VD 3.3V_SFP1 3.3VR_SFP1

3.3VT_SFP1

3.3VR_SFP1
3.3VT_SFP1

3.3VD

3.3VR_SFP2
3.3VT_SFP2

3.3VD

3.3VD 3.3V_SFP2 3.3VR_SFP2

3.3VT_SFP2

5VS_U3

GND
GND

PGND PGND

5VS_U3 +5VD

3.3VD

PGND

PGND 3.3VR_SFP2 3.3VR_SFP1

USXGMII_0_SOC_RXN
USXGMII_0_SOC_RXP

USXGMII_0_SOC_TXP
USXGMII_0_SOC_TXN

USXGMII_1_SOC_RXN
USXGMII_1_SOC_RXP

USXGMII_1_SOC_TXP
USXGMII_1_SOC_TXN

USBHUB_USB4_RXn
USBHUB_USB4_RXp USBHUB_USB4_Dn

USBHUB_USB4_Dp
USBHUB_USB4_TXn
USBHUB_USB4_TXp

GPIO70_GPIO_C
GPIO69_GPIO_B

GPIO79_V1P8_VBUS_P1

I2C_SDA_SFP1
I2C_SCL_SFP1

I2C_SDA_SFP2
I2C_SCL_SFP2

GPIO83_UART1_RTS

GPIO82_UART1_CTS

GPIO1_UART2_TXD
GPIO0_UART2_RXD

GPIO2_UART2_CTS
GPIO3_UART2_RTS

GPIO54
GPIO21_PWMD1
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CM07_USXGMII_SFP/USB3.2_CONN

BPI-R4_MT7988+DDR4x16bx2
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Layout co-pad

Layout co-pad
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100R

85R

85R

85R

85R

MT7996_PTA1_EXT_WLAN_ACT

85R

85R

85R

85R

90R

90R

PCIe_3V3#2=3.3V 
#2A-Peak:3A

PCIe_3V3#1=3.3V 
#2A-Peak:3A

SIM2

SIM3

PCIe_3V3#2=3.31V #3A

Confirm the PIN6, PIN28, PIN48 of the 4G/5G module,
If it is not NC, DO NOT install and powered on! ! !

Confirm the PIN6, PIN28, PIN48 of the 4G/5G module,
If it is not NC, DO NOT install and powered on! ! !

PCIe_3V3#1=3.31V #3A

GPIOIO:V1P8

GPIOIO:V1P8

+12VD PCIe_12V#2

PCIe_3V3#2

PCIe_12V#1

1.8V_SIM

1.8V_SIM

PCIe_3V3#1

PCIe_3V3#2 3.3VD

PCIe_12V#2
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VCC_KEYB=3.59V #3A

SIM1
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3.3VD
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3.3VD

1.8VD
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VCC_KEYB
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DVDD1V8_SOC
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PCIE_1L_0_SOC_CKn
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SYSRSTB_MT7988_V1P8

32KOUT_GNSS

Design Name

Size Page Name Rev

Date: Sheet of
http://www.banana-pi.org

GUANGDONG BIPAI KEJI CPA.LTD

V1.1A3

9 16Monday, October 23, 2023

CM09_NGFF_KEYB_5G

BPI-R4_MT7988+DDR4x16bx2
Design Name

Size Page Name Rev

Date: Sheet of
http://www.banana-pi.org

GUANGDONG BIPAI KEJI CPA.LTD

V1.1A3

9 16Monday, October 23, 2023

CM09_NGFF_KEYB_5G

BPI-R4_MT7988+DDR4x16bx2
Design Name

Size Page Name Rev

Date: Sheet of
http://www.banana-pi.org

GUANGDONG BIPAI KEJI CPA.LTD

V1.1A3

9 16Monday, October 23, 2023

CM09_NGFF_KEYB_5G

BPI-R4_MT7988+DDR4x16bx2

R212 NC\10K R0402

R203 0R R0201
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3
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6
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FB
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MicroSIM

CN17
SIM-Nano150-085_card tray
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CLK
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DET
C9
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RP50 10K

RP61
100K-1% 

R198 0R R0201
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C1206
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RP51 NC

R199 240R-1% R0402

RP55 10K-1%

M.2 KEY B Socket(Platform Side,HOST)
CN16 M2_KEYB_85H NGFF-KEYB3052-85H

CONFIG_3 = NC
1

3.3Vaux2
2

GND3
3

3.3Vaux4
4

GND5
5

Full_Card_Power_Off# (O,1.8/3.3V)
6

USB_D+
7

W_DISABLE#1 (O,3.3V)
8

USB_D-
9

LED#1(I)(3.3V)
10

GND11
11

NOTCH12
12

NOTCH13
13

NOTCH14
14

NOTCH15
15

NOTCH16
16

NOTCH17
17

NOTCH18
18

NOTCH19
19

I2S_CLK(1.8V)/GPIO_5
20

CONFIG_0 = GND
21

I2S_RX(1.8V)/GPIO_6
22

WoWWAN(I/O,1.8V)
23

I2S_TX(1.8V)/GPIO_7
24

DPR(O,1.8V)
25

W_Dis2(3.3/1.8V)/GPIO_10
26

GND27
27

I2S_WA(1.8V)/GPIO_8
28

PERn1/USB3.0-Rx-(Host)
29

UIM1-RESET (I)
30

PERp1/USB3.0-Rx+(Host)
31

UIM1-CLK (I)
32

GND33
33

UIM1-DATA (IO)
34

PETn1/USB3.0-Tx-(Host)
35

UIM1-PWR (I)
36

PETp1/USB3.0-Tx+(Host)
37

DEVSLP(O)
38

GND39
39

SIM2_DET/GPIO_0
40

PERn0/SATA-B+(Host)
41

UIM2-DATA/GPIO_1
42

PERp0/SATA-B-(Host)
43

UIM2-CLK/GPIO_2
44

GND45
45

UIM2-RESET/GPIO_3
46

PETn0/SATA-A-(Host)
47

UIM2-PWR/GPIO_4
48

PETp0/SATA-A+(Host)
49

PERST#(O,3.3V)
50

GND51
51

CLKREQ#(I/O,3.3V)
52

REFCLKn
53

PEWAKE#(I/O,3.3V)
54

NC56
56

REFCLKp
55

GND57
57

NC58
58

ANTCTL0(I,1.8V)
59

COEX3(I/O,1.8V)
60

COEX_TXD(O,1.8V)
62

COEX_RXD(I,1.8V)
64

ANTCTL1(I,1.8V)
61

ANTCTL2(I,1.8V)
63

ANTCTL3(I,1.8V)
65

SIM1 Detect (O,1.8V)
66

Reset# (O,1.8V)
67

SUSCLK(O,3.3V,32kHz)
68

CONFIG_1 (States )
69

3.3Vaux70
70

GND71
71

3.3Vaux72
72

GND73
73

3.3Vaux74
74

CONFIG_2 (States)
75

fix1
76

fix2
77

SC1
78

SC2
79

R214 0R R0402

R195 0R R0201

C85
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N
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1
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6
47
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R
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3
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T
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TP26

USIM_VDD-1A USIM_GND-A-1

USIM_RST-1A USIM_VDD-1A
USIM_CLK-1A USIM_DATA-1A

USIM_DET-1A

FULL_CARD_POWER_OFF#

WWAN_DISABLE1#

LTE_NET_STU

NGFF_WAKE

GNSS_DISABLE2#

NGFF-HSIN USIM_RST-1A

NGFF-HSIP USIM_CLK-1A

USIM_DATA-1A

USIM_VDD-1A

USIM_DET-1A

NGFF_RSTN_V1P8

1.8VD

NGFF-USB-DP

NGFF-USB-DN

NGFF-HSON

NGFF-HSOP

NGFF_PCIE_PERST_V3P3

NGFF_PCIE_CLKREQ_V3P3

NGFF_PCIE_PEWAKE_V3P3

NGFF_PCIE_PERST_V3P3

NGFF_PCIE_CLKREQ_V3P3

NGFF_PCIE_PEWAKE_V3P3

NGFF-PET0_n

NGFF-PET0_p

NGFF-PER0_n

NGFF-PER0_p
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3.3VD

VDD33_M2

VDD33_M2

SATA_12V

SATA_05V

+5VD SATA_05V

3.3VDVDD33_M2

DVDD1V8_SOC 3.3VD

DVDD1V8_SOC 3.3VD

DVDD1V8_SOC 3.3VD

DVDD1V8_SOC

+12VD

+12VD SATA_12V

PCIE_1L_1_SOC_CKn
PCIE_1L_1_SOC_CKp

PCIE_1L_1_LN0_SOC_TXn
PCIE_1L_1_LN0_SOC_TXp

PCIE_1L_1_LN0_SOC_RXn
PCIE_1L_1_LN0_SOC_RXp

GPIO79_V1P8_VBUS_P1

I2C_SCL_KEYM
I2C_SDA_KEYM

PCIE_1L_1_PRESET_N

PCIE_1L_1_CLKREQ_N

PCIE_1L_1_WAKE_N

SYSRSTB_MT7988_V1P8
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D22 NC\B5819WS

R218
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R227 NC R0402

CP126 103

TP41
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Q25
MMBT3904
SOT23
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3

C104
10uF
C0402

R220 NC R0402

R236

1K

C96 104 C0201

PCIE M.2
M-KEY SOCKET

CN18
M2_KEY-M(NGFF2280)-42H

NGFF2280-S1-KEYM-42H

GND
1

GND
3

PETn3
5

PETp3
7

GND
9

PERn3
11

PERp3
13

GND
15

PETn2
17

PETp2
19

GND
21

PERn2
23

PERp2
25

GND
27

PETn1
29

PETp1
31

GND
33

PERn1
35

PERp1
37

GND
39

PETn0/SATA-B+
41

PETp0/SATA-B-
43

GND
45

PERn0/SATA-A-
47

PERp0/SATA-A+
49

GND
51

REFCLKN
53

REFCLKP
55

GND
57

N/C
67

PEDET(NC-PCIe)(GND-SATA)
69

GND
71

GND
73

GND
75

3.3V
2

3.3V
4

N/C_06
6

N/C_08
8

DAS/DSS#(O)(OD)
10

3.3V
12

3.3V
14

3.3V
16

3.3V
18

N/C_20
20

N/C_22
22

3.3V
743.3V
723.3V
70SUSCLK(32kHz)(I)(3.3V)
68

Reserved/MFG Clock
58Reserved/MFG Data
56PCIE_PEWake#(IO)(3.3V)
54PCIE_CLKREQ#(IO)(3.3V)
52PCIE_PERST#(I)(3.3V)
50N/C_48
48N/C_46
46N/C_44
44N/C_42
42N/C_40
40DEVSLP(I)(3.3V)
38N/C_36
36N/C_34
34N/C_32
32

N/C_24
24

N/C_26
26

N/C_28
28

N/C_30
30

SH1
SH1

SH2
SH2

SH3
SH3SH4
SH4SH5
SH5SH6
SH6
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R233 0R
R1206

M2
SMTSO

SO7

SM
TS

O
-M

2-
H

2_
5

CP125 104
RP84 0R
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SOT-323
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47uF
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MP2338GTL

MP2330：3A/650kHz
MP2338：3A/450KHz

MP2330:0.802V/50nA
MP2338:0.500V/50nA

1.3/6V

OD/1nF

-40/125℃

Vin-Vout>1.5V

MP2330：1uF
MP2338：0.1uF

MP2330：4.2/24V
MP2338：4.5/28V

U16
MP2338GTL

SOT583

PG
1

VIN
2

SW
3

GND
4

BST
5

EN
6

SS
7

FB
8

C97 104 C0201

R237 10K
R0402

C190
100uF
C1206

LED9 LED-SIDE-B
LED1206-SIDE-B

PCIE_RX0_N
PCIE_RX0_P

PCIE_REF_CLK_N
PCIE_REF_CLK_P

SATA_PWR

PCIE_TX0_P
PCIE_TX0_N

NGFF_KEYM_PCIE_PERST_3VP3

NGFF_KEYM_PCIE_CLKREQ_V3P3

NGFF_KEYM_PCIE_WAKE_V3P3

NGFF_KEYM_PCIE_PERST_3VP3
NGFF_KEYM_PCIE_CLKREQ_V3P3
NGFF_KEYM_PCIE_WAKE_V3P3

SATA_PWR
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90R
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VL_V1P1#960mA

VL3_3V

VL3_3V

VL_V3P3

VL_V3P3
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VL_V3P3

VL_V3P3
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3.3VD

VL_V3P3

VL_V1P1

3.3VD
3.3VD

3.3VD
3.3VD

3.3VD
3.3VD

3.3VD
3.3VD

USB_P1_SOC_DP
USB_P1_SOC_DM

SSUSB_P1_SOC_RXP
SSUSB_P1_SOC_RXN

SSUSB_P1_SOC_TXP
SSUSB_P1_SOC_TXN

USBHUB_USB4_Dn
USBHUB_USB4_Dp

USBHUB_USB4_TXp
USBHUB_USB4_TXn

USBHUB_USB4_RXp
USBHUB_USB4_RXn

USBHUB_USB3_Dn
USBHUB_USB3_Dp

USBHUB_USB3_TXp
USBHUB_USB3_TXn

USBHUB_USB3_RXp
USBHUB_USB3_RXn

USBHUB_USB2_Dn
USBHUB_USB2_Dp

USBHUB_USB2_TXp
USBHUB_USB2_TXn

USBHUB_USB2_RXp
USBHUB_USB2_RXn

USBHUB_USB1_Dn
USBHUB_USB1_Dp

USBHUB_USB1_TXp
USBHUB_USB1_TXn

USBHUB_USB1_RXp
USBHUB_USB1_RXn

GPIO5_SMI_0_MDC

I2C_SDA_WiFi
I2C_SCL_WiFi

I2C_SDA_SFP1
I2C_SCL_SFP1

I2C_SDA_SFP2
I2C_SCL_SFP2

GPIO71_I2C_2_SCL
GPIO72_I2C_2_SDA

GPIO6_SMI_0_MDIO

I2C_SDA_KEYM
I2C_SCL_KEYM

Design Name

Size Page Name Rev

Date: Sheet of
http://www.banana-pi.org

GUANGDONG BIPAI KEJI CPA.LTD

V1.1A3

11 16Monday, October 23, 2023

CM11_USB3_HUB/I2C Switch

BPI-R4_MT7988+DDR4x16bx2
Design Name

Size Page Name Rev

Date: Sheet of
http://www.banana-pi.org

GUANGDONG BIPAI KEJI CPA.LTD

V1.1A3

11 16Monday, October 23, 2023

CM11_USB3_HUB/I2C Switch

BPI-R4_MT7988+DDR4x16bx2
Design Name

Size Page Name Rev

Date: Sheet of
http://www.banana-pi.org

GUANGDONG BIPAI KEJI CPA.LTD

V1.1A3

11 16Monday, October 23, 2023

CM11_USB3_HUB/I2C Switch

BPI-R4_MT7988+DDR4x16bx2

R247 10K-1% R0402

C125

104
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C114 104 C0402

TP31

R327 22R

R257 10K-1% R0402

R348 1K-1% R0402

C127

104
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C134 12pF C0402

R250 4K7 R0402

R346 1K-1% R0402

R260 10K-1% R0402
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C115 104 C0402
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DO(IO1)
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WP(IO2)
3

GND
4

DI(IO0)
5CLK
6HOLD(IO3)
7VCC
8
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104
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RP57 100K-1%
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R342 NC
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USBOC1
1

USBPE1
2

SSTX1p
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4

VCC10I
5

SSRX1p
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SSRX1n
7

VCC10I
8

HSD1p
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VDD10I
11 SSTX2p

12

SSTX2n
13

VCC10I
14

SSRX2p
15

SSRX2n
16

VCC33I
17

HSD2p
18HSD2n
19

G1
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GPIO1/HID1
58

GPIO2/HID2
59

GPIO3/HID3
60

GPIO4/HID4
61

VCC33I
62

GPIO5/EXTPWRON/WAKE
63

GPIO6 / USBSUS
64

GPIO7 / SMDAT
65

GPIO8 / SMCLK
66

VDD10I
67

RESET#
68

USBLED1 / SPISI
69

USBLED2 / SPICK
70

USBLED3 / SPISO
71

USBLED4 / SPICS
72

VCC33I
73

TESTEN
74

USBOC2
75

USBPE2
76

GPIO0/HID0
57

HSD0n
56

HSD0p
55

SSRX0p
53

SSRX0n
52

VCC10I
51

SSTX0p
50

SSTX0n
49

VDD10I
48

REXT_12K4
47

USBOC0
41

USBOC4
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USBPE4
39

HSD4n
38

HSD4p
37

VCC10I
36
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34
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32SSTX4p
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30

SSRX3n
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VCC10I
27
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26SSTX3p
25

VCC33I
24

HSD3n
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USBPE3
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USBOC3
20

USBPE0
42

VBUSDET0
43

USB3XO
44

USB3XI
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VCC33I
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VCC10I
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14SD3
15SC3
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1

GND1
2
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3

GND2
4

CP103

22uF/10V
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VL822_DM
VL822_DP

VL822_SSRX0p
VL822_SSRX0n

VL822_SSTX0n
VL822_SSTX0p

VL822_SPI_CS
VL822_SPI_MISO

VL822_SPI_CLK
VL822_SPI_MOSI

VL822_XI

VL822_XO

VL822_DM
VL822_DP

VL822_SSTX0p
VL822_SSTX0n

VL822_SSRX0p
VL822_SSRX0n

VL822_DET

VL822_RST

VL822_REXT
VL822_TEST

VL822_XO
VL822_XI

VL822_SMDAT
VL822_SMCLK

VL822_SPI_MOSI
VL822_SPI_CLK
VL822_SPI_MISO
VL822_SPI_CS

USB4_RXN

USB4_DN

USB4_TXP

USB4_RXP

USB4_DP

USB4_TXN

USB3_DP

USB3_TXP

USB3_RXP

USB3_TXN

USB3_DN

USB3_RXN

USB2_DN

USB2_TXP

USB2_RXN

USB2_DP

USB2_TXN

USB2_RXP

USB1_DN

USB1_RXP
USB1_RXN

USB1_TXN
USB1_TXP

USB1_DP

EXT_I2C3_SCL
EXT_I2C3_SDA

EXT_I2C2_SCL
EXT_I2C2_SDA

EXT_I2C0_SDA
EXT_I2C0_SCL

EXT_I2C1_SDA
EXT_I2C1_SCL

EXT_I2C0_SDA
EXT_I2C0_SCL

EXT_I2C1_SDA
EXT_I2C1_SCL

EXT_I2C2_SCL
EXT_I2C2_SDA

EXT_I2C3_SCL
EXT_I2C3_SDA



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100R

100R

100R

Internal 2.5GPHY

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

100R

WAN

LAN

LAN

LAN

PGND

PGND

PGND

PGND

+12VD

3.3VD

3.3VD

GBE_P0_A_TXVp
GBE_P0_A_TXVn
GBE_P0_B_TXVp
GBE_P0_B_TXVn
GBE_P0_C_TXVp
GBE_P0_C_TXVn
GBE_P0_D_TXVp
GBE_P0_D_TXVn

GBE_P1_A_TXVp
GBE_P1_A_TXVn
GBE_P1_B_TXVp
GBE_P1_B_TXVn
GBE_P1_C_TXVp
GBE_P1_C_TXVn
GBE_P1_D_TXVp
GBE_P1_D_TXVn

GBE_P2_A_TXVp
GBE_P2_A_TXVn
GBE_P2_B_TXVp
GBE_P2_B_TXVn
GBE_P2_C_TXVp
GBE_P2_C_TXVn
GBE_P2_D_TXVp
GBE_P2_D_TXVn

GBE_P3_A_TXVp
GBE_P3_A_TXVn
GBE_P3_B_TXVp
GBE_P3_B_TXVn
GBE_P3_C_TXVp
GBE_P3_C_TXVn
GBE_P3_D_TXVp
GBE_P3_D_TXVn

2P5GBT_A_TXVp
2P5GBT_A_TXVn
2P5GBT_B_TXVp
2P5GBT_B_TXVn
2P5GBT_C_TXVp
2P5GBT_C_TXVn
2P5GBT_D_TXVp
2P5GBT_D_TXVn

GPIO65_LED_B

GPIO64_LED_A
GPIO68_LED_E

GPIO67_LED_D

GPIO66_LED_C
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R305 0R

R311 1K-1%

C176
NI\22uF/25V

C1206

R303 0R

R308 1K-1%

R310 NC

C175 104 C0402

ESD13 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

ESD10 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

C180 104 C0402

ESD9 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

ESD18 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

R307 NC

ESD12
NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

C179 104 C0402

C187
NI\22uF/25V

C1206

C174 104 C0402

R304 0R

C172 104 C0402

C170 103

ESD17 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8 RT5400

U12
NC\POE-RT5400-12V
POE-RT5400-DIP-Z57_5x17_5

VA1(RJ45-1&2)
1

VA2(RJ45-3&6)
2

VB1(RJ45-4&5)
3

VB2(RJ45-7&8)
4

-VDC
7-VDC
10

ADJ
9

AT-DET+
5

GND
6

+VDC
8

C169 103

C189
NI\22uF/25V

C1206

R306 1K-1%

R301 1K-1%

R82 1M R1206

C171 104 C0402

C173 1nF-2KV C1206

G

G

G

G

Y

Y

Y

Y

CN21

P1-1
P1-1

P1-2
P1-2

P1-3
P1-3

P1-4
P1-4

P1-5
P1-5

P1-6
P1-6

P1-D1
P1-D1

P1-D2/+
P1-D2

P1-D4/+
P1-D4 P1-D3
P1-D3

P1-7
P1-7

P1-8
P1-8

P1-9
P1-9

P1-10
P1-10

P2-1
P2-1

P2-2
P2-2

P2-3
P2-3

P2-4
P2-4

P2-5
P2-5

P2-6
P2-6

P2-7
P2-7

P2-8
P2-8

P2-9
P2-9

P2-10
P2-10

P2-D1
P2-D1

P2-D2/+
P2-D2

P2-D3
P2-D3

P2-D4/+
P2-D4

P3-1
P3-1

P3-2
P3-2

P3-3
P3-3

P3-4
P3-4

P3-5
P3-5

P3-6
P3-6

P3-7
P3-7

P3-8
P3-8

P3-9
P3-9

P3-10
P3-10

P3-D1
P3-D1

P3-D2/+
P3-D2

P3-D3
P3-D3

P3-D4/+
P3-D4

P4-1
P4-1

P4-2
P4-2

P4-3
P4-3

P4-4
P4-4

P4-5
P4-5

P4-6
P4-6

P4-7
P4-7

P4-8
P4-8

P4-9
P4-9

P4-10
P4-10

P4-D1
P4-D1

P4-D2/+
P4-D2

P4-D3
P4-D3

P4-D4/+
P4-D4

S1
S1

S2
S2

S3
S3

S4
S4

S5
S5

C188
NI\22uF/25V

C1206

C168 104 C0402

ESD16 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

J1,TX1+

J2,TX1-

J3,RX1+

J6,RX1-

J4,TX2+

J5,TX2-

J7,RX2+

J8,RX2-

75R

75R

75R

75R

4x22nF/100V

SH
IE
LD

带POE的用PIN6
不带POE的用PIN4

LPJG0926HENL-POE

CN20

TD0+
1

TD0-
2

TD1+
3

TD1-
6

5
5 4
4

GREEN LED+
11

GREEN LED-
12

YELLOW LED-
14 YELLOW LED+
13

TD2+
7

TD2-
8

TD3+
9

TD3-
10

SHIELD1
15

SHIELD2
16

VC12
17

VC36
18

VC45
19

VC78
20

ESD14
NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

R309 NC
R1206

C167 104 C0402

R302 1K-1%

C186
NI\22uF/25V

C1206

ESD11 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

C185
NI\22uF/25V

C1206

ESD15 NC\RClamp0544T

IO1
1

IO2
2

IO3
4

IO4
5

NC_10
10

NC_9
9

NC_7
7

NC_6
6

GND
3

GND
8

GBE_P0_A_TXVp
GBE_P0_A_TXVn
GBE_P0_B_TXVp
GBE_P0_B_TXVn
GBE_P0_C_TXVp
GBE_P0_C_TXVn
GBE_P0_D_TXVp
GBE_P0_D_TXVn

2P5GBT_A_TXVp
2P5GBT_A_TXVn
2P5GBT_B_TXVp
2P5GBT_B_TXVn
2P5GBT_C_TXVp
2P5GBT_C_TXVn
2P5GBT_D_TXVp
2P5GBT_D_TXVn

GBE_P1_A_TXVp
GBE_P1_A_TXVn
GBE_P1_B_TXVp
GBE_P1_B_TXVn
GBE_P1_C_TXVp
GBE_P1_C_TXVn
GBE_P1_D_TXVp
GBE_P1_D_TXVn

GBE_P2_A_TXVp
GBE_P2_A_TXVn
GBE_P2_B_TXVp
GBE_P2_B_TXVn
GBE_P2_C_TXVp
GBE_P2_C_TXVn
GBE_P2_D_TXVp
GBE_P2_D_TXVn

GBE_P3_A_TXVp
GBE_P3_A_TXVn
GBE_P3_B_TXVp
GBE_P3_B_TXVn
GBE_P3_C_TXVp
GBE_P3_C_TXVn
GBE_P3_D_TXVp
GBE_P3_D_TXVn

GBE_P0_A_TXVp
GBE_P0_A_TXVn

GBE_P0_B_TXVp
GBE_P0_B_TXVn

GBE_P0_C_TXVp
GBE_P0_C_TXVn

GBE_P0_D_TXVp
GBE_P0_D_TXVn

GBE_P1_A_TXVp
GBE_P1_A_TXVn

GBE_P1_B_TXVp
GBE_P1_B_TXVn

GBE_P1_C_TXVp
GBE_P1_C_TXVn

GBE_P1_D_TXVp
GBE_P1_D_TXVn

GBE_P2_A_TXVp
GBE_P2_A_TXVn

GBE_P2_B_TXVp
GBE_P2_B_TXVn

GBE_P2_C_TXVp
GBE_P2_C_TXVn

GBE_P2_D_TXVp
GBE_P2_D_TXVn

GBE_P3_A_TXVp
GBE_P3_A_TXVn

GBE_P3_B_TXVp
GBE_P3_B_TXVn

GBE_P3_C_TXVp
GBE_P3_C_TXVn

GBE_P3_D_TXVp
GBE_P3_D_TXVn

RJ45_LED_C

RJ45_LED_D

2P5GBT_A_TXVp

2P5GBT_A_TXVn

2P5GBT_B_TXVp

2P5GBT_C_TXVp

2P5GBT_C_TXVn

2P5GBT_D_TXVp

2P5GBT_D_TXVn

M4-CT4
M4-CT3
M4-CT2
M4-CT1

M4-CT1

M4-CT2

M4-CT3

M4-CT4

2P5GBT_B_TXVn

GND GND

GND GND

GND GND

GND GND

GND GND

GND GND

GND GND

GND GND

GND

GND

2P5GBT_A_TXVp
2P5GBT_A_TXVn

2P5GBT_B_TXVp
2P5GBT_B_TXVn

2P5GBT_C_TXVp
2P5GBT_C_TXVn

2P5GBT_D_TXVp
2P5GBT_D_TXVn
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Reset/WPS

1Gbx16bitx1

OSC

BPI-R4 MAIN BOARD

MT7988A

 DRAM Controller

3.3V,1.8V,1.2V,
1.0V,0.85V

PCIe3.0 2L_P0

Quad-core Cortex-A73,1.8GHz
21x21mm, HFCMIP-819B,065PH

40MHz

USXGMII_0,10G

PCIe3.0 2L_P1

mPCIe Slot USB HUB P3（option）

mPCIe Slot USB HUB P2（option）

2G-WiFi-ANT0

5G-WiFi-ANT0

5G-WiFi-ANT3

2G-WiFi-ANT1

5G-WiFi-ANT2
5G-WiFi-ANT1

MT7975,2G,iPA
4x4,40MHz2G-WiFi-ANT2

2G-WiFi-ANT3
40MHz

40MHz

MT7977,5G,iPA
4x4,160MHz

MT7977,6G,iPA
4x5,160/320MHz

40MHz

6G-WiFi-ANT1
6G-WiFi-ANT2
6G-WiFi-ANT3
6G-WiFi-ANT4
6G-WiFi-ANT5

2G SM / 5G DFS

BPI-R4 Wi-Fi7 NIC iPA

MT7996
4x4+4x4+4T5R

AIQ

AIQ

AIQ

USXGMII_1,10G

10gbps SFP+ CAGE

10gbps SFP+ CAGE

1Gbx16bitx1

1.0G PHY

1.0G PHY

1.0G PHY

1.0G PHY

RJ45

SWITCH

RJ45

RJ45

RJ45

GPIO

I2C  x1
SPI  x1
UART x2
PWM  x1
PCM  x1 

26PIN Header

Keys

LEDs LEDxn

M.2 KEY B SLOT
(USB/PCIe 
4G/5G Module)

PCIe3.0 1L_P0
/USB3.2 P0
(COMBO)

M.2 KEY M SLOT
(NVME SSD) PCIe3.0 1L_P1

SPI-NAND,128MBSPI0

MicroSD SlotSPI2

eMMC 5.1,8GBeMMC

Power
Interface

PMIC/DC-DC DC12V/5A

I2C SwitchI2C_2

TypeC20V/3A
DC24V/2.5A

SIM1 SLOT

2.5G PHYRJ45
Option

80MHz

80MHz

40MHz

SIM2 SLOT

SIM3 SLOT

USB3.2 HUB

USB HUB P1

USB3.2 P1
USB HUB P3

USB3.2 CONNUSB2.0 P1

USB HUB P2

eI2C0: EEPROM/RTC/KEYM,0x50,0x57
eI2C1: SFP WAN
eI2C2: SFP LAN
eI2C3: Wi-Fi's EEPROM,0x51,0x52

USB2.0 P0

PCIe

USB HUB P4

VL8222

inband/10gbase-kr

inband/10gbase-kr

2PIN HOLE
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